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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption at light load by preserving exciting energy 
of an inductance of a loop circuit constituted of a series 
combination of a parallel circuit of an inductance and a 
main switching device and a parallel circuit of a 
capacitor and a diode until the next turn-off of a sub 
switching device and using it as regenerative power. 
SOLUTION: When voltage is induced in a secondary 
winding 5b of a main transformer 5, charging current is 
caused to flow in a filter capacitor 1 2 at the secondary 
side through a diode 1 7a. At that time, a combined 
inductance of a parallel combination of a series circuit of 
a primary winding 5a of the transformer and a choke coil 
7, and a choke coil 3, generates resonance current 
together with a capacitor 4 for resonance. The ON/OFF 
of transistors Q1, Q2 is controlled by a PWM control 
circuit 9. By making a component of voltage higher than 

2 times as much as the AC voltage Es be hardly 
induced in a filter capacitor 8 or making a component of 

charging voltage caused by the in-flow of regenerative current small, a power factor can be 
improved. Therefore, whether a switching frequency is fixed or variable, a switching device can 
be softly turned on at a desired timing. 
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1 

^> ± ;^ -r -y ^ > ^m^Rum x -c -y ^ > r # 
X f -y ^ V ^^mailil^&^-*5^,^T^ v 7 ^ v x t is 

■Y-y^vrmaiiHis&o 10 
m^m 2 ] 1 mm.<o7.^ -y ^ > rmjuiig&i- 

i^y- h s«^am h 7 V V X 5' $r mmmm. L.m^v 

7 >X© 2 <5<:^^tc^*M$ n^r^r ;t- K t¥?t3 V7=' 

n^mj^t. mmmmt vx© 1 <5?^i^i:oifi^ 

^ . gij X -Y -y ^ > T- iie^y- h Mm^aS h 20 
7 > V* X ^ (C J; 0 t^m L> gjx -y ^ > r^?^*^ 5^ - > 
:t7 U/c^(CiX-< •y^Vr^^**5'-V:*->L. I^^E 
X 'T -y ^ > yfk^H^ J' - V ^ 7 L fc^tcfSgiJ X ^' -y 5" > 

r^^f^jss^^-r;*-- Kro:t>wrBWt-i'Jx>r -y^vr 

^- h ^ > X ffl 1 J5!:#^ i: 5^ 3 - 3 >f ;K7)®)flS * 

sj X -y ^ > ^^vL^ —mmr^i*^ ic^x y ^ 
> r^^^r:*- >-t^^t ^ifg^ i-r-s x-f -y ^ > 
sa. iciCx -^ratti. six-r-yf^v^^ig?©^ 

->^7^, iX^ •y^>^^^CD^^ri':r-K-Sril 

inim 3 1 ft*3S 1 lee© X >r -y ^ > irmmmmz 

tei'^-c. 1 iktloD^rfn v-T'v-y-. ^ h 7 vxo i 

^ 1 og^3-^3-r;i^. ^mm='>r' ix-r 
•y ^ > r^^^T-s, ^ ^^y- h M^wjam h 7 > x 

«ril^Jjgl^U> K h 7 VXO 2 <>:Silgtc:gi^Snfer>r 40 

■9-^:^X1' -y^Vi^'^^Wjii^^^t. mffl!l<752P7t3 > 
h7>X ax-f y^vi^ 

-r-fe -Sitei^y- h MS^Sftm h 7 V X tc J: I) 

iiJX-f-y^V7"m^*«5'->^7L/i:»lC 50 



!^r»3¥ 1 1 -9 8 8 3 1 

2 

3EXf •yf^vr*?-6^5'->^>L, iSiX-r-y^vr 
f->yiry U fc^tclSiiJ x -y > J^#?^®^^ 
r-f ^- K V ICgJ X -y ^ V i^*?^ - V 

7 >XO 1 <^#||i:^ 1 3 -^^ 3>f ;K^ja58i^;U 
Sr«^ L , mSWHSJS«9J X -y ^ v iTig^ «r 7 

it^ -r -5. X ^' -y > ^mwMm.. zz.{z^ t 
m»m 4 3 1 is«® X -< -y ^ V rsaiiHiKtc 

fciN-r, 1 '<!KM<oW-m=' >-f i h 7 >xco 1 

^^tSffln VT'viJ-. iX^- •yf^>i^#,^T-*^ffi» 
y- hMm^am h 7 > vX 5^ iS± h 7 

> X <D 2 $ n/i r -f K 3 V ^ > 

J: -S^eS^vtlHi^^STa^LaJtl X-r -y ^ V 

a£5>Mi^^fn, IS^^fflaVT'ViftSx^'-y^vrjS 

'PcDmmM.t^ liXffiiJrc)5p?t3>T'>-9-i:EEh7>Xl 

<x#iisoDti^.?r. gix-r-y^vr^^T-^-s^^y- 

hMm^5amh7>vX^(cJ;t5^^L. SElcACSffl 
•yv^r'r:^— KSSSra-y i'OD 
Cdi;'3«^i:. ih7>x©l<5<:#^i:^^3VT'>-y- 
0SiW;*i«:SiJh7>Xlc:cfc'3SiKL, SiX-T -y ^ 
=?-if-'9 — '^yit-7 L/s^fciX'f -y f■>r^i=■*<^'->:^- 
> U . X -r y ^ V 5' - V ^ 7 L fc^ [Cl^i'J 

x-r -y ^ > r^^cD^ir^r vni: vxsra*(-sjx 

•y^>r«?^:5'->*>S-ii-T, *tS«3 VT'vy- 
6r)»SJc;^;l,^-4:i h 7 VX© 1 <^#i|gOS)5aJ^^;l' 
^-t;i^g| h 7 vxo? 1 <5(:S^tD)i)5aJ^^ 
-{C J: 9 Ufci&JS^eit^M^jr-l' K tg'JX-r -y 

s^fBiiEMasj X -y ^ V ^ ^ 7 L , 

(CiX-r -y ^> v-r-S i ^rlt^^-r ^X'T 

•y ^ V rsaiiis. i ic. — t tt, sjx -y 

>rSg^©5'-V:t7^, iX-f •y^V^^^^O^*^^ 

5 1 iS*]S 1 iH«io X y ^ > rmaiiiKtc 

tJl^T, 1 <5Cffl!l©¥?t3 Vf'V-y-. £ h 7 >X© 1 

©J h 7 >x<D 1 <>:#iil. ^^Jgffln v-rv-y-. ix-f 
•y ^ V r*^-e s> ^y- h Mm#am h 7 V X ^ 
^Tit^'JigttL,, h 7 vxRtJ'i'J h 7 vx© 2 <X#i^ 
t^Si^ $ nfc r -< F i ¥?# 3 V T' > -9- (3 J; ^ sgg^ 

ftiugs^iSTitaiai;'? ^tf -s> X -y > mafHSS-c* 



3 

fcru -y v^^l-;*— FSgtT'D-y W D C tll;':^^ t . 

J: 0 jgiK L . iijx y ^ > rm.i-b'- 9-^^-7 \.fzm. 

* ^^l" - K © ^ > WFbI nfJ iij X f -y ^ V r % ^ - 

h 7 >XCD 1 'A^^^tEfl h 7 >Xc^ 1 

SS^E h 7 vxcd 1 'Ammtm h ^ >x 

[0 0 0 1 ] 

-r-i-^^MA C - D C 3 V/-^'- -If OX'T -y ^ > ^m. 
£0 0 0 2] 

ai'ijtm^(Ot b-C. #r^^8 - 2 8 9 5 4 0^^:^^. % 

Bfl : X -y 5^ V ^^ffiaifts, atsit^ : > y vm 

[0 0 0 33 01 5triii>r, c:©X'r-y^>rsa?.^ 

ifX^x^m.^ntzmmm^yT'y^b i (Csi) mj 
ismffl^ VT-v-y- 5 1 (c^* LTM^ijt^iJii^^n/ig 1 

OX-1'-y5^5 2 (Qsz) SO^^BOX-r-y^^S 3 

(Qsa) (Om.Jm¥kt. HtFiH^2 0X-r ^yf^B 2(CJ^U 

>X5 4©l<J^#liNi (Lr) VT'V-y-S 
6 (Cr) troa^iJlHlSSXii^ffl 'JT h;bi: h7> 
X<?3 1 <J:#^i:*tSffi3 >T'>-9-i:OiS?iJ[slS#i. mrf5 
1 iJ^^^tcmfiSig^^nfi h 7 >X<D 2i5«;#Jf HuiB 
2JX#i^»-«lgSSnfcai*SgSt¥?tll!Si:. S^IH^l t 
^2 c^X'f •y^^SJStC^j-V, ;i-7-r'l./iK)OX'r y ^ 

[0 0 0 4] 



(3) i^mW- 1 1 - 9 8 8 3 1 
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[0 0 0 5] DC roii£5fe«?iJ<7)X -r -y ^ > rmai^M 
t±, HUlB^l X-f •y^Q52St>'^2cOX'f y^QsaOX 

/J^O^^tiX ^' -y ^ > i^J^SaS^rS <-r^iilc<l:0, 

10 tif^m^.t)^i3^, 

[0 0 0 6] (a) X-T yf^^O'tf^Uh-^^-V^VS 

-a- -5^*, X'T •y5=-M«Kro^iS^atc^i'—:;$n-c 

;l.4^-jb<X -< -y > ^^JiJSSftcJtfiilJ L TtiiD-r -I.. 13 1 

X 5 4 W 1 i?:#liNi (Lr) l^tlS^$n/ci!)«SJi^ 
;1.4=--{CJ; 0 ^W^'^'F$r^f (tfoT. miro7"o-bX{c 
1<X#^N. (Lr) F^(i^lSx.;^;l.^-;Sr^^^(C 
S8lUT*5<'iJll*<*'3. ^:tilc*B^Lfei*a*<h7V 

20 X 5 4 f*ii{c^*-r^. ttfoT. mm^'^timi}a-r^\z 
sfiN. h7>x 5 4^^<D^*^if^)D•r'5<i:^^■9X;t*'^) 

[0 0 0 7] (b) •v^^vm^m^'^it-t^t. 
^^m.wmn-^nM'&jf^mmm^z^.^^mm^o^MX' 

•y^Vi^U4=^iU-^'-ffli©^, X-r-yf^vrmSS*^ 
@^o/ii6. i(cx^'-y^>rS*Jlg^Stt^roWI@S 

m^. ■•j=f-y^^mLti'wm\zmt-r^tzti>^ ± 
mmsAzn^^j>(x\z^^mm^wm.\.x^ 

[0 0 0 8] 2) m bmiz7jk$n^U3^m(Dmmi.. 

if iDtC^t ^±^-r « *t), X -f -y > r h 7 V y X 

(Q52, Qss) <7)jis:B#, Ku-r vv-xrawmns+s 

V 5^ h 7 > vX ^' tcT F T h 7 Vi7X Sr$gffl-r-5^^ 
40 (3SttX'r-y^>rMtSa?r;«<-r-i.i#^. TFT h7 
VvX^'^^S-a-^'-Si^ff'^Jl^) , ^ISh7>vX5'W 
— ^Wift'tti: LT K U'T > V-xrBWmffStSw;gV>Di. 

Vt'V-9— CiOJtftftf'p] (®^0 0 18) tc|5 
i?$tirt>'5iii<9. 0 1 5ro3>f'V-9--5 6 (Cr) 
omUV c r t±. ft?tm5itOifSD(3f^i'^ti*D-r.i.#S*^ 
S)-!. (HI 6#M) ^n^c^j!^^^^?t3>f'v■9— 
5 1 (Cb.) ®3£mSJE*'±#-r'l.14M*^S.-i.. 
50 [0009]c)±IBa) 3li:|Sga-r^*<, SfiOT<lS|o| 



5 

S^roeft^^xf -y ^ V ri^i^lgf ^.%«{-TCf -i. z t 
[0 0 10] 

vx itSix^- y ^ V i^jg^St/Kn vt' v-9- 1 ^^-r ^ 
mfi'-y'^^<om^ 9 vxicw^^n/ciiis 

5' A > ri^ia# [il^S;^ LTfiJffl-T ^ t 
[0 0 1 1] *^B^®|»*3l2|5tgC0X'r -y^V 

rsiii^sn. a^tmai. ^ h 7 vxo 1 <j:#^. ^ a 
-i73>r;K *lSffl3V7'v-9-, ix-f <y^v^^|g^^T? 
* ^ ^m.f- V mmn^^ h 7 v x ^ ^ iSf JSis l , 

*^i:©ig^t> itgtmaii: h7>X© li5i:#^i:K) 

mij^^. six-r -y V irm.'i--^th^m^f- vmrnm- 

^m. h 7 > V X 5' (C ct 0 gi^ b . §"J X 'T 'y ^ > 
^'-V;^-^ U/c^ldiX-f •y^>i^«^d^5'->^> 
t^^X-f •y5^vr*^*^^'-V:i-7U/c^t3Ki!lX 

•y^v^^^^^r^'-v^rv^-tir-c, ^=i>T'>-»}-ro» 

^j:.^;l,^-$rh7>XO 1 a -^^ =i -T ;K75 

VT-V^^-tCM^'M^Snfcr-f ^- Fti'JX'f -y ^ 

m^ik. s'jx^'-y^^vii^^^^^^L. -^x^rai^ici 

[0 0 1 21 *^Ba©fiS*3g3l3fE<DX>r-y5^> 

^^^ai^gti. I <>:#J(D¥ft=i v-r i h 7 > X o 

SX ^' -y ^ V -^fe -5 W^f- Y mM^n^ h ^ V 

vX^'^rg^iJigi^L. iSF7 VXCD2<X#^lc;S»$n 

»itai;^j $rt#^ X -r -y ^ > ^^manns^T'S) o , r 

?t3 F7VX 1 <!Kmm<oiSmM.i:. ^Jx-r -y 

5^ > ii^jg^-e* -Siffii^r- F M«si*s F 7 > V X ^ 



(4) i^g8¥ 1 1 -9 8 8 3 1 

6 

>l'^-FSg5:?'a.vi7CDDCdi:t7«^^:, Siro^a- 
3 ^I't^ysn v-9-©ill^?:ll 2 3 - 3 
;HC=k OSi^L. i«JXf -y^ vr*^*^:?->^7 L 

fc^l^iX-f •y^vrig^^*<5'->^VL.> ^X>r-y 

5^ > rm.'^if ^ - > 7 L icfSiiJ X -y ^ > ^ 
ro^^rf ^- FcD^fv^PBWi^SJx-r -y^vi^m^^r 

4r± F 7 vxro 1 i5c#mt® 1 ®^ 3 - 3 ;i'©lB!)Sa 
'r:^-- Ftaixw'-yf-vi^^^-wiilg&lcSitL'-caJSJi^ 

/i-^^-^isf^L.. ms^rasia^i'jx^- -y^vr*?^^ 

[0 0 1 31 Sfc, *^BBro«*:S4l5«<7)X'f -y^V 

7"maE^§ti, mffl!iroT?t3>T'>-9-. 3Eh7 vxro 

1 Jjit^ll. 3 Vt* V9-> iX -r ^y ^ V ^-^^ T-$) 

«»J^y-FMSS*&mF7>2;x^*ia?iMgSL. IS 
20 i h 7 >xro 2 <X#^tctgaS nfcr^- ^- F t¥rt3 
V f viJ- tc J: -Sfi^^SlHlSS^rS-r iagsm;^! ?r»-i. x -f 
•y 5^ V rm?ilHlK-C* 0 , tiLny-( ^- F*^^3 v-f 

vx 1 <i«:«^ro^it^«r, SJx-f •y^^v^^^^-ei.'&i^ 
l^y-FMSI^S6mF7VvX^t::j:«5«iBSU> St-A 
C^ffim3i(3*f $ nfcT' U -y ->-r-r FS^lT'd .y 
i'ODCai:^^?^:. iF7VXOm#^i:*S3V 
T'Vt»-WgfiK;^«rejF7VX{cJ:0Si^L, ©Jx-f-y^ 
30 V 5' - 7 Ltzmz^X-( 'V ^ V 5^ 

->^>L. l^iX-f ■y^vr^^*^^->^7 L/:» 
tcKi'JX-1' -y ^ > Offi:?''r :t- FO:t VW^* 

icSIX'T-y^Vii^^^^^^-V'i-V^Hi-r. #^ffl3> 
T'v9-ro«^Sj^^;i'4^-^S F7>xo 1 ?>:#^c>i!)ffia 
JL^;l.^-lC^^L, K3EF7VXO l<X#i^ro®)iaJL 

x-r •y^>^'-^^^oip!g&(ccitLTIiiffii^;u4=^-?r{SJt 
milffiPBlSia^i'JX'r-y^vr*^^r^7U, 

[0 0 14] ^-E^fC. *5|BBO|»*Ja5IBttcox>r 'y^^ 

> r®aiSgt±> 1 i>:ffl!lo¥«3 vt' vif. i F 7 vx 
© 1 9j F 7 >X<D 1 <>:#a5, ^ffl3 VfV 

•9-. 3Ex>r •y^vrji^T-s.'i.^y-FS^^amF 

7 Vi^X 5' ^it^'J^i^L, ISi F 7 vxSt/i'J F 7 vx 
® 2 n^r-f F i:¥?t3 yT'y^lz 

J: -5.^^L¥?tIiIS&5rigTil^ttli;'?5r»^X^' -y ^ > 

tgigl^ ti. K^tSffl 3 VT-v-y- t^EXl- -y ^ > 
50 j^gg^i:. m«l!lO¥?t3>7'>-9-i:SF7>X 
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X -Y y > *^ 5' - V ^ 7 L /=afe{CiS&JX -r v V 

;i'4=^-iri h 7 >x© 1 -d^mrnhm V >x© i w^w,. 

[0 0 151 ^/i. ±iBro»M?:gfa^-r-5/-:«)*^Bg 

mmM^mx^ X -y 9^ > r h 7 > v^x 5^ ^ 0 **;t^ h :t 

V$ -a- -I) X-r •y^Vi^hv>vX5'iSSffiPB^tC#ffi 

(T'u -y vS^t^-Y Kai:^mEt±Ac«^iw;a^gi 

[0 0 16] 

[^B3®^l7)JgM] 01-01 4 (±*%B^«7>— Hife© 

[0 0 171 1 roHifeojgM] *5IBHoB 1 c^-H 
Jfe(7)JT^SJ:0nf-i.Xl- 'y^vi^S^^BSria 1 -08 ^ 
ffli^TiiB^-t'S. 0l^cfo^,^r. x-f ^y^ v^^sai^S 

ffl7>f;b5'-l bt. 4oo3r'r:i--KD 1 a, D 1 
b , Die. Did ^^r>r') y vS^Llalg& I c *^^>fi2 
■SiS:^aaiEBi:> 2-7CC>X'f •y5^>i7-h7>ixX5'Q, 
tQzt, h^VXSi:. PWM^Jffii|lgS9l?«r#t;S!l 

[0 0 1 81 m^,.mmEBi.t~ti(Dmmihtjim^2 a. 

SlOX'r y5=-vrh7>v?X5' (Q.) 6t*<Si^$ 
ti. 1 7'?r?fML.Tl-'^„ ^lOTX-T 

■y^>^^h7>vX5' (Qi) 6, ^tiSffl3>T'>-9- 
4, ^3-^'=i-f;l/7. h7>x5©l?5^#^5 a. 
1/ 1 i>:ffl©¥!t=3 Vt-v-^- 8 td^a^'Jlcgi^^tiT. 1 
■:>0;l/-7'li]gS$rffMLri^-i>. ^ 1 CDX-r 'y^ h 
7>vX5' (Q.) eii^X-f •y^V^^^^^.hOftfn. 



(5) !HfM¥ 1 1 - 9 8 8 3 1 
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3 - 3 ^l' 3 t±B 2 3 - 3 D?{f n*. 

[0 0 1 91 m.-^LmmEB<oto—y5<^m.^ibti 
2 b(^(i. x-r -y^vr h^vvx^' 6rov-x 

^^SU'P WM$iJffiI[HlSS 9 © G N DSS? .h tlT 

croM^ijuis&t, ^ 1 cDx-r y^y^^ 

h7>vX5' (Qi) 6 t<^g^^l;:, ^2 0X'f yf^ 
vrh7>5?X5' (Qz) 1 1 WV-X«g^*<gi^$n 
Tl^-S. ^2cC)X>f •y^>rh7>vX^ (Q2) 1 1 
10 KH" ViSg^dtl, h7 VX 50 m#^5 aO— 

-So -^-Lr. X^f y^V^^h^ VvX^' (Q2) 1 K 
h 7 VX 5 0) 1 5a. ^3-5'3-<;u7. r-f;*- 

-Ki 0T-«fig$n^i«?'j;i--7-t±. m^-r^m<mm 

rc«<*-5@'9 0ffl;l'-7'j 4r?^^L.T^^'S.. ^2 ox 

y^vr h v>s7x^ (Q2) 1 1 tiiUX'T v^vi^ 

[0 0 2 01 h7>X 5C0 2<)J#^ti. ct>rBl^' y7'5 d 
{ciO. 5 b i: 5 c ^:{c^SlJ$nT^^S. h^>x5(73 
20 2<^#^roc|3PB^5'-y7'5 d{±> 2 i>:ffl!lw¥?t=i Vr'Vif 
1 2ro*®«^lCgiK$n. 2i^«:^^5 bSl/5 cO*> 

T. 2<xffl"j(7)¥?t=i>T'>+»- 1 zo:>]Emi^^{zmm^n 

T^^-^.. 2 iJ(:#^oi*3rBT ^' y 7" 5 d t±. 2 iXfflO^Jfn 

[0 0 2 1 1 2 <>:(ll©¥ft=i VT'V-fl- 1 2 WiEft<^)M« 
?^(±. #^DC (it-^i) 3 aSl>*l 3b(ctg 

!ii:f3mm^fSL'0&-t. DC!ii:t;^^l SaSt/l 3bra 

[sISS 1 4 waj;^ja(±. 7 * h 5^^- K 1 5 a b^^m 
^1 5 b t<D3*-e7* h*7"7-l 5«:««LT*jO. 

y^hf^^^-b'i 5 aji^i^Ttfi-^i L-cai:t»$n*. 

[0 0 2 21 PWM$iJffl)[i]SS9 tce±. 7* h*7'7- 1 
5©7* h h7>-:?X5' (St^^^) 1 ShA^mm^il 

xts<o. pwMmmm^<othttm=^ (SS) i±. h7> 

->-X5' (Q,) 6SUf (Q2) 1 I 0'<-Xtc§>*^g|$ 
til'' -5. 

[0 0 2 31 [i6f^oi5iB3] m 1 i^llife©?^^© 







Eqig 


: h7>vX!5^6 (Qi) oy-h«EE. 


E Q2G 


: hv>vX^ 1 1 (Q2) oy-hn/i. 


I .N 




II, 




Iqi 




I Q2 




E QI 




50 Ec2 
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Idi : h^>X2(X#^5bct0i7'>r^-K 1 7 

Eci2 : h7>vX^Q2 ( 1 1 ) OKb-r V-V-;^PbT 
HIE. 

'i>o ^/-c. 112— I17t::i>l^'C. I in. Ili> Ui> I 
[0 0 2 41 I iN:m^ai:^J«^2 a7!?>^*liffl3VT' 

T^n'i>:&[a]4:iE:35"!n) 

I Q2 : X ^ ^ > F u >r v:6^ ^ V - X ^;:^qI^^ ^ 

T8itn>5:>3[qI?:iE:)3[Sj 

Idi :Sh7>X(D2<>:#ij*5b*^^5^^:^-K 1 7 a 

Eci 2 xE a + a 
(SL. E a : ^fft«^.EsCD*?afii 

>r:^-Kl 7a«r®Ur. 2 <^K:i!l<?5^?t=3 V-r^Vif 1 2 
O 1<X#?^5 a <i:^3-^3^;l.7 ii:i^)il?U[el8&tc. ^ 

3-73>r;i'3i: *^3£?iJi^i^^ n/^r-s-^-r > ^ vx 

^ffiffln Vt* Vi^ 4 iimSil^tS-r'So HI 8 iZTr.-tm 
y)^ ^3-^=3>r;b3 ?:^Ln'i>mg£l in. ^3-^:3>r 
;^7 ^SEn'?)^gtlLi. h^>vXi5^Q,'^gftn'5S^L 
Iqi. St/Wiffl3>T'>i^4 0iS^ttl±Ec2tijE?£S^ 

[0 0 2 7] (2) [^-f ^ycrtz-tAmo^m'm 

0^] (QiCio f f . Qztio f f — o n) 

h7>Xc^ m#^5 a. ^3-^^-r;i^7t^Wffi 

1 1.1 tmi^(Dm^L I I fit it. 5fe-f hvVS^X^Q^c^K 

>r > - V -xreito^if -5. r>r k srs Lx^tn^o 



(6) 1 1 - 9 8 8 3 1 
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* lD2:ih7>X(0 2<X#li5 c;6^*ir^:f-K 1 7 b 

-€:LT^ hvVvX^Qi. h v>vX5'Q20o n. o 

[0 0 2 51 ( 1 ) 4 ^>^ti-t2m<Dmi'¥Wi 
0^] (Qitio n. Qztio f f ) 
H 2 t=:i3C>T. ^1 OX>f *y^V^^h7 Vv?X^ 
10 (Qi) 6t±on UTi5«9. ^2cDX^-y^>rh7> 
(Q2) 1 1 C±o f f LTl.^'5>o ;$iit::T«^^ 

n^assti iN(i. ffiaiai:^js^2 a*-i?>^3-^3>r;i. 

[0 0 2 61 1 <X{i!li^¥?t=» V-^- 8 (iil««Mtci5 

t>T> s:^-5'^-rm/±Ecl■^«l-3ta$nT^^»9. ei^^ 

a. ^3-i:^3>f ;l.7. *tjgffl3VT'>if4. Rlfh^ 
20 i::. 

(SCI) 

7!?\ ^^{ctihv>i^X^Q20Kb^>~V— xPr1# 

[0 0 2 81 ^3-i7a>r;b3tcg«$nTi^/c 
®ffij^*;^^-lCcS:0. Ill3t^;SBI?N$n'S.agtI 
30 ,Nti. m^.tb;^«^2 a7l;^^^3-^=i>r;l'3. ^ffl 
3>T'>'9-4. h^VvX^Qz. l<>:#Ji^¥?t=i>T' 
v-9- 8 . '&JjmM&ti^=^ 2 b 
^n-So SSSI iNCi. h7VvX^Q2p3T-Ji2E 

-t^mo^m-^tmrnz^ ^m^y^y^A. ^s- 

^3>r;b3. ^3-i73>r;u4. Si»^>X(Oi():# 
^5 at±S^L*tiWac*'i>/iS?). mSitl IN. Ui. I 
Q2Rl>*a)±Ec2ti. ll8±tJ:^v"rilO. l£SLm^<DWm 
t3?S-pT^{t1->So Mtc. «8SlD2 4)RM«t-«SDi- 

40 

[0 0 2 91 ^ >rt2-t4i^ffirati. h^VvX 

i^X ^ QztO K U>f V - V -XPe^ComflEffi*^ 0 VOfc 
i!>. PWMSiJfflIlHlS&9;6>«^(7)$iJfflIfg-^tcJ:0. i5^^^> 

^ 1 2- 1 A<omm)HizE<izc^^^^ izir^ ::^t\z^y). 

[0 0 3 01 ( 3 ) [^-Y ^ V^t^-tsPBlOiSf^FSi 
0«] (QiCio f f . QzCio n) 
^ ^ V :/ 1 4T^^ 3 — 73-r;l/3. ^3-:7=i^;l/ 
50 7 . h7>XOm#^5 aF^Oi6ffiJC*;l.4=^-(7>Jfcai 
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10 



20 



t/^^j-t^ (irN=o) pmm^>7'^y^A(o^m 

[0 0 3 1 1 :L(Omf^P^it^ X^«y^>7'@3i^gt±h 
vvx<7>i<J:«*S5 a. ^a-^^i^f ;U7. St>**Sffl 
3 V-7'V-9-4t3cl:'i>«8Stftlittffil3fe»9. «8itli.i> I 

[0 0 3 2] (4) ^>^ts-t^m<DW}Vm 
0^] (Qitio f f . QzCio n) 

0. ^3-::7=3^;H. h V >xc7) 1 <5^#JI5 a. 

[0 0 3 3] (5) xy^t^-tBm<Dmi'^m. 

m (Qitio f f-*o Qztio f f ) 
^>f^>rt6r% PWMSiJffli[iIK9;&^^><0$iJS|lfi^(c 

I Ll = I Ql + I IN 

git I xn\,mfm^\.zm^m\^-t^fz^. \ >^ts 

[0 0 3 7] ttz^ ZCDmmiZiSK^X^ h7VXC0l<X 

[0 0 3 8] (6) [^-( ^ycrta-timco&i'fm 
m (Qition. Qztio f f ) 

l^T^tsX^ m^^il luf.tmiiZTr.'TMn^ h7> 

VDc(t)=|.r2Easin(2;cfat) I 

- 1 zcomfB^. ^ 3 - ^ =1 ^ ;u 3 cD]as®rHim/±t::j±0y u 

TiiiD-f'So ^3-i73>r;l.3<h^^tgffla>T'>-9-40 

JgJKSP^^COmE. gP^. Ec2:6^*mi±VDc (t) 

- i7 a ^ 3 coWSrBimmti. ai± Vdc ( t ) (c— <xw 



(7) 1 1 - 9 8 8 3 1 
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*06{3^i-SO. h^VvX^Q,, h^VvX^QiCO 

^*^^:t-h\^^^-Kl 0. ^3-^3^;U7. 

a^ai 0 0 kHzgJK(Z)B#, ;^^#afitD^?t3>T'>-9* 

8 (O^&mt LXit 1 5 0 0 ii FliJK. f±l;^S^^Lffl(^ f 
-^fiiti*5 8 AgJS. ^ciS:S$nTC^^fc^6. ^c^^S 

cd^PbIBS 1 1-1 iiH 8 \Z7r<t^ o \z^ Wm^zWP 

0 \y^MZ\^t^^^ 

[0 0 3 4 ] ^/c. HSitUiti. h^VvX^QiCD^^ 

Qicoy- hSJEEQiG^>'WHL. hvyi^X^Qi^ 
oniZ-t^ZtiZj:^^ h7>v?X^Qi«:V*7 h on 

[0 0 3 5] tfz. i^-f ^>^t&X±x£.(DmD. h7 
> V X ^ Q I O K U V - 7 -xra1«ffi7!^< OVtt^^tz 

n^!&^6. ^3-^=i^;U7i:*fiffln>T'>'9-40gJK 

(S:2) (h^^cC-So 
[0 0 3 6] 



(S2) 

30-:*^Ui{i. cc^^t L(f e><Ill7±tc Ili (a) C7)||^^ 
rti3>T'V-»f 8;6^»m$:rfgj&L. EI7±^3IL, (b) iz 

[0 0 3 9] [*^K#tmol6fFgiH^] SgiiSa^.Es 
tD3IX!]ffl«:Ea. f a t-t^ MW.&tfm'^ 

2 a . 2 b m(omi±yDc ( t ) tt^ 09 tcusigr-^-r® 

B(D (5C3) ^nii-Sp 

(^3) 

N(i. m9iZ}^MX7f.^n^Xots:&3 

0. 9 8 - 0 . 9 9 5fiJe^^i^t^^^iT*S)^p 

[0 0 4 0] ^(^J:^?^ci:Mi*^cf:^^T'~:$^~^f#'i>{c 



40 



50 



(8) 



11-98831 
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-Bmz^ :t>im (mm^m ^m<. mnj^coh^ 

fi^oT. 3t«mi±Eciti (SI) <7)a5>^di3fe-i>/i 
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[0 0 4 1 ] 
[^11 



A/B 


C 8 OD^SSSfE 























A : ^ 7 > A 1 1 a fc ^ 9 -^7 3 . 

[0 0 4 21 [PWMSiJfflMJScDft^^] PWM^J®[H]g& 
9Ci. DCai;^S/±{ii<Df'-^-^m/±t^{±iasl 4;&^«^ 
7:i-b*^7-l 5S:/M.T§fiL. h^VvX^ (Q 
i) (Q2) 1 1 ^PWM»J8|lt-T$fJfflJi-^o S^o 

«1±Vdc (t) Ofi. ll8tJ:^>-r^'i'^>^ 20 

0 4^*;l/h^>$-ii:'i>o 

[0 0 4 31 [m2(om.mmm'\ mi oiz^ m2(D- 30 

-r$)^Sl«r. h'7>y^<0 2<!K%WiWi<D^^fsmi:y 

ftfl^l^Sti. mit^ll]!fe^Ji:|5l«-e*0. |nl8&ftf^ 
[ 0 0 4 41 [S3 O^Jfec^ff^M] 0 1 UC. S 3 CD- 

T'^^m h^>7;(7>2<X#^^/±<^^SitMH^'7 

[0 0 4 51 [mA(omM(omm] m \ 2iz^ s4o- 



I 

(Dm 1 f^3-:7n>r;b3 ®ag®^2 
a ^ 1 <Xfflco¥?t:3 VT'Vif 8 tzitigSi^LTl^^o 

(2)*3iifeisig&««j{i. s 1 (Dmmm^^^'mtim^tmk^ 

Sl<?:>*Sfe^J^I^-'r*fe'i>o 

[0 0 4 61 t.fz. Z(OmA(D—mM<omM^0tx^7. 

[0 0 4 71 C 0{fetc*^[HlS&^Jf^ b^>X5£7)2<?: 
m^rnfm: ^ 7 :r 7 - F :5SSt/ 7 ^ / 7 Si::^ 

s 2 . s 3 (DmMmcom i 

[0 0 4 81 [S 5 t7>»tet^fl^M] *5ia^c7)S 5 
ifeOJ^BJiOJ^cC-i^X^'y^Virsag^g^rlll 3«rfflt^ 

(1) s 1 (D—m&ojfm^ ^u^x^y^y ^^mmm^ 

(Dm 1 (7)^ 3 — n ^ ;l/ 7 h 7 VX 5 O 1 <!KMizmB 
$nri>/-cd^ 01 3'ei±h7>X5cD2<X{l!ltci$^ 

^3 — ^J^^-^^l^T a t U/io S£oT. h^>X50 
2<5^:#^5b. 5 c ^^Ln^mgS{ir>r^-K 1 7 a t 
fcCil 7 b^/M.T. 2<Xffl0^^^3-:J^=»^^^7 a^a 
0. 2<):ffl!|t05p?t=»>T'>-9' 1 2 ^1gS^$nx 2<>:flHli: 

(2) 11 1 o^3-^=3>r;i/3 ^J^L. ^3-i73>r;^3 

Oi^fg h 7 >X 2 0 1 2 0a SriES:L 

/Co Sf-:>T. iSgg«agEBti— S4<^a3S£iJ:^S?^2 a. 
2 b 2 a tJiCi. i'J h 7 >X 2 0 CD 

^ 2 b ^T* 1 7'^ffMUTl^'i>o ^/c, g'Jhv 

>X 2 0 O 2 2 0 b li. ^ ^ V 1 2- t ^(om 

9'^^-Y2\ncit\^X^ 2<XflB<7)^?S=^VT'>i^ 

1 2\zm,^^&'}i't^. 



(9) 



11-98831 
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[0 0 4 91 z<r>^S(r>mM(ommrHi. ±Xi(om 1 (o 

mMomm^f) i>-^\.^ AC -Dc%mim^mm.-t^:L 

(b) rn-trx (a) (CT. ^tSffln V5=' vif 4 (cWS 

s nfcss^:^ yi'^— 0 8 © 5^ -r ^ V r 1 4~ t srsi 

(c) ra-bx (b) tcT. ^V7>7s^\zW9itnfz 

{c, V'<:t--Y\ TbiSriSSLT, nvr'ViJ-l 2 (D?t 

ra-tX (b) t (c) t 

Jgffl3>-7'vif4 roKmjEJg. ^vsst;'^ 
[0 0 5 01 ^ 5 0|ISfe©?g)ffi-^l±, |iI80^'-f 5 

1 6~ t zmcDmm\z^ a h 7 > x 2 o nfc®® 
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[0 0 5 1 1 Sfc, g^3-i'=i-i';U7St>'^3-i'n-r 
;U7 al±. iX-r -y^^vr^^Qi (6) LTL^ 
^mm. £X-f -y ^ V i^^^ Q. ( 6 ) O K U-f VUgiE 
?r-Sfii(^$iJffll-t -5 too t CDT% 1 (JJtJ * l± 2 <^tJ 

izmXLXii. ttzZi^miz^XLXi,. ^ayi^mnm. 

10 [ 0 0 5 2 1 6 (ommcDmm] ^wr<o% e (d— n 

J(l<7)J^M±'9:^j:.i.X'r 'y^vrttai^a^lll 4 $r«l^ 
rSiB^-r-S. *f|Bfll±^5®— 3l^fe®?gMJ:0tC•SX>f 
•y ^ > r«aiiHiB&T?s> -5 la 1 3 1 o*BaA(±TiB©a •? 

(1) ^5 ©-llSfe®?^^ J: 0 ^J: X -y ^ V ^^«a»IlK 

to^ h 7 vx 5 \zm!^\\.zm h 7 vx 3 0 Hcms^\mk\.x 

(2) ih7>X5S.U-'i'Jb7>X3 014. ^''fi V^tz 
20 ffl!llCiHi9:$nf=r-r;*— F 1 7 a, 17btr/rLr, 2 

iXfflHrojpjfn VT'v-y- 1 2 iigi^^ 2 -{fmiz^-nn. 

[0 0 5 31 
[«21 







V 5 VXtDlbft^- K 


^h5>X 5 






12~ t5 




SI K 7 V X 3 0 


t 6-- t 2 




t 2-t5 





[0 0 5 41 ^ h7>X5{±. ±X^-y^Vi^m^Qi 

( 6 ) > Lrl^^a3PB^. ^ 1 ©|IS(E<^?f^^.O^ 3 - 

. (6) K u-r V^B!l?r$iJffll-r^. $fc, i'Jh^VX 
3 0(4. i'JX-f "y^Vi^^^-Qz (11) J^)<3|-VUTt^ 

^^FbI. ^3-^'3^';i.7cDiJ^?rL. idx-fy^vir 
(1 1) o K u-f >®^$:$ijas-r^. 

[0 0 5 51 *fc. S 1 ro|li6©Jg«{CtJ<,Nr(4. 
7VX50 1<X#**5 aSt>*2<J^^3f 5b05';— !r-i7 40 
-f >r^'5'>X(Df^#(cJ:t9> ^X-r^y^V^^^Q, 

(6) /6^;t7roB#. ■d^Mcy-rx^^'^i-r-i.Ti^ 
llife©?gSliciJi>-c(4, z.a^j^X^-^hi.z'&M.-t^z. 

[0 0 5 61 

[5iB^©a« i^jio J: -9 ic, *5iBBrois*3a 1 i2«o 

>X. nVT^-V-y-. iX-f y^V^^^TRt/iiJXf y^ 

>^^^?«r$t;x>f •y^>:?•mail2IS&^^^^t^r. iS^ v 

r ^ > X t ig^X -f -y ^ > Vt* V9- 1 50 



J^EEL. IS;u-7-Iil8S(7>iS^'>:r^'5'>xicWW$nfc 
i!)ffii;^;^4^-$^i^[5]^7)i!|x^' •v=f-^y'r9i'^(09-^y^ 

[0 0 5 71 ^^for. i^mm:^^ •v'f-^y'rmwm.mz 
i^txxi^ x-f •y5^>^^;ggagc@sopwM$!i®:^S-^x 

< F^riiO :7 -< 5 > rt?. X'f y ^ > ^ V 7 h 

^LT. X-Y ^y ^V^^ma^lHlSSoa^*^!^ 
^^^^z.ttl^^^^ htii\z^ .miBE'i£ffl*HVN*;i/X« 

[0 0 5 81 ^/i:, *5IB^©a*3g2i5ttrox-f -y^V 



(10) 



^mW- 1 1 - 9 8 8 3 1 
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Ki:¥?t=i >f >-IJ-t-«J:-5Sgl2F?tllIgSSr3iTilg£dJ:^ 

5' - > ^ 7 L /-c^tCiiX -1- y 5^ > 5' - 

WM X -I" y ^ > r-f 4- - K O ^ v^raTf ic 

©JX^- •y^>r*^^:5'->+>$-a:T. ^t^g^VT-V 
•9-(D»mjL*;i^^-S: h 7 v;^o 1 iXS^t^ 3 -^^ => 
'i';i'OT®JSi*;i'^-ic^gib, l^>:#i®^:f'3- 
^' 3 ^- ;vcDi!jffiJi^ ;l'4^-ic<}: 0 ^4 Lfcii^mgit*. 
>T'V-9-tcM^Jjg^^n^c:ri';i— KiiSiX-f -y 

gSBPaieii^, i'J X -y > $r :^ 7 L . — SWre^ 20 

F^tciX^ -y 5^ V i^^^ >-t ^ C i ^ritt^t-rs t 

[0 0 5 91 seoT, *iiB^ox'i' ■v'f^yymmm.mz 
j:mf. 7.^" •y^>r;g&ls@ScoPWM*ij»:/3^o* 

*^T-§*. ijt, x-r-yf^vj^i^j^A^HS-e^^PW 

&St^S)*^t-i±'<T:iW< nc•?>i:^.^•9Sm*^S)-l>. Ht- 
Jd^t. tii;':7*ft4^^<7)xf -y ^ V 

fc. *^B^(^J:n(f. ai:^)mgrLCD^^I/n::M#,^j:<X'f -y 

v M^, X >r -y ^ V i^;isst srTif ?r^i?^j: < -r 

^: t*^oIt6^j:X-r -y 5^ vrb4^i U-^'-Ti'Sl^t?^. 

Mmmtf^mttji^, 40 

[0 0 6 01 4fc, *^H^ro»*^3IH«WX-r -yg^V 

^mnmmcxtni.^ i<xffl9o^?t3VT'>-9-. aEh7 

VX© 1<>:#II. ^ 1 ro^3-^'3>f;K ^affl^vr- 

sx'T •y^vr^^T-fe'i.iffii^y- hMmws&m 
h 7 V i?x ^it^JiSi^ 1^ h 7 >xo 2 

l&«rg-cfig£aj;'j^t#-5.x-i' -y 5^ > ^^miJllsIgST-S) r) . 
fflij©3p^a viJ- h ^ V X 1 Jj^^roglgt^*, i'J 50 



x^iciosii^u, sEt-ACiSfflsag(c^g£$nfc7'>j 

•yvr-f^-KS^T'a .y ^roDCtb:':^?^.!:. ^1© 
3 -i' n-f /i/t^S^ VT'v-y-rogi^lr* 2 3 
- i7 rn" J: O^iglt -y 5^ > 
:i-7Ufc^(ciX>r ■y^>r*^*'5'->^>L. K± 
X y ^ > Lfc^lillSi'JX y ^ V 
7'll^^rc>^*ri':t- Kro:^ VfflfB^cfilcM'JX'f -y 

;l/4^-Srih-7 VX<^ 1 ^mm^hW- 1 3 - 7 =i ^' 

cro liX#i^i:^ 1 ®^3 

KtiUX'T •y^V^*?OlH]Kl--^LTi!) 
®i^;l,4^-Sr«if L> ^^raigiS^ax^ -y 5^ V 
^^$r:e-7L, -^IWlF'giciX'r yg^vrjg^lr^V 

[0 0 6 1 1 '<i^-pT. *^H30X'1'>y^>7'«3i^Sie: 

ii5ll8^35-0'>'a: < . B.olSS:^^<trox ^' -y V 
^a^^-r •5. c: ^^t' t -5. 
[0 0 6 21 *^BBOf»*3*4IB«OX>f y^v 

rmw^siz^tm^ i ?>:fflio¥ft3 vt-v-^-, £h7 

>x(^m#^. ^^^ffl^ivyv-y-. ^:^^y^>^m 

^T-*.-5i^y- hM^^SSm h 7 >vX 5' 5ril?iM^ 

igih7vx«2i>:#^tci^^$nf=r'f:f-Kt 

-S. X -< -y ^ V r^ailelS&T-* 0 , 'J r-T ^ - K 
3 V f V if tcM^'J^ft S 3 > V ^ i: aEx 

-< >y ^ v^^^^roglSibtt, 1 ?Xffl3ro¥ft3 VT-v-y-t 
^ h 7 V X 1 }>:#JIcDjg^?r . lyx ^ y^y crm=F-c 
S. -1. i^y- h M«#am h 7 > X ^ (C J; 0 ggE U , 
Hl-AC^ffilt^('^g^^tlfc-^y -y i^r-f KS^ 
T^n-y ^'roDC£ii:t7»^t. h 7 VXW 1 <^#^i:^fe 
ti3V^V9-roiggg^S:g"Jh7VXtci;'9jgigSb. ©Jx 
-< -y ^ > i^*^*^ ^ - 7 L- fc^lCiX -I- y ^ > 7"^ 
^d^^'-V^VL, ^X'f •yf-vr^^*<^-V:i-7 

Wra^lci'JXf •yf^>7'm^5r5'-v^v$^*T, 

K tgjx^r •y^>i^*^(75lH]K{c«ilLrS!iai*;l'4'- 
«r(S^U, m^WMSa^i'JX'f •y^v^^ll^^«r^7 
— SWrBll^(cix>r'y5^>5^3g^'**>i-'5;::i:* 

[0 0 6 31 Se->T, *^B3<DX-f •y^Vi^'S^.ttat^ 

J;nif, ±IHcof»*:iS3<7>amtcADAT. HI-. 
{bro X 'f -y ^ > ^ *'T- § ^ . 

[0 0 6 41 ^'S.tc, *5IB^cDi»*3a5iae<DX>f -yf^ 
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^ h 7 > X 5^ $r iS^'JJggg L . K£ b 7 v 7.JS:t>*i'J h 7 

V ;^ « 2 <X#lltctf ig£ $ n/c ^^-r - K ='>7'> 

"fcommj^t. lJ^ffl!l<D3p?t3 VT-V-y-ti h7>X 1 

Sailc^i^^ ntz-T') y V r-r K!geSra -y <D D 

^ 3 - 3 ;Kc: J; n mm. L , i'JX -f -y ^ > fm^^-if 9 
— >7i--y L/i^tc^x-f •y^>rig^^A<5'->;^->L. 

^ > r^^w^^^^-r K<^;t >mmfpizBix^ -y ^ 

j^;?-;u+*-Sr3E h v vxco 1 <X^mtW\ h 7 >xw 1 

^ i: S'J b 7 V X 1 (X#l|0O)i)5SJL ;^ J; 0 

Ltzmmm~^tMiii^-( ^- K^sijX'f •y^vi^*^© 

§|J X -f y ^ > ^il^ 7 L , -:^Kera1l^ iCiX -f -y 

[0 0 6 51 fit -pT, ^^IB^tOX-r-yg^vrm^glc 

X(D X y ^ > rmaiS^a SrHJP^ ^ c t d<r- # -l. , 

[ia 1 1 *5IBflrom 1 OT-HSterojgJIBJ: O 'U^xi' y ^ 
> rm^,il{lrol5i8SllT-* -5. . 
[|^ 2 ] *BB« 1 CD-HifeWJgJiiJ; 0 -5 X 1- -y 

[0 3 1 *^s^os 1 o—mMmm^ o ^j: -s x -< -y ^ 
/£i6©i5is&ia-e*«. 

[0 4 1 *^s^ro^ 1 0-3ISfE(^?T^ffi J; 0 '^J: -5 X -f -y 

[0 5 1 ^^m<r>m 1 HJfe^^jgffi J: 0 ^ X -y ^ 
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